DNA replication in the third domain (of life).
DNA replication is the process underlying evolution and the propagation of living organisms. Since the discovery of DNA-dependent DNA polymerases more than 40 years ago, the mechanisms governing DNA replication have been extensively studied in bacteria and eukarya. During the last several years, these studies have been extended to the third domain of life, the archaea. Although archaea are prokaryotes, their replication machinery and the proteins participating in the initiation of DNA replication are more similar to those found in eukarya than bacteria. It appears, however, that replication in archaea is a simpler version of the eukaryotic one as fewer polypeptides participate in each phase of the replication process. The archaeal replication apparatus also has several unique features not found in eukaryotic organisms. Furthermore, like bacteria, members of this domain thrive under a broad range of environmental conditions including extreme temperature, high salt, pH, etc. Thus, the replication machinery had to adapt to these extreme conditions. This article summarizes our current understanding of the mechanisms governing DNA replication in archaea and highlights similarities and differences between archaeal replication and that of bacteria and eukarya.